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ABSTRACT 

The present invention relates to Lactobacillus acidophilus strain SNUL 01 isolated from the 
feces of a healthy Korean adult, which has an excellent acid and bile acid resistance The 
strain of the present invention also has an excellent activity for lowering blood cbolesteiol 
evel, and shows a high growth rate. Owing to these excellent properties, the inventive 
strain shows a high survival rate in the digestive organ. Further, the inventive strain has a 
higher possibility of settling in the intestine of Korean because it has been isolated from the 
feces of Korean adult. Therefore, the inventive strain and culture fluid or fermentation 
food containing the same are expected to have the effect of curing an intestine disorder and 
reducing blood cholesterol level. 

REPRESENTA TJVE DRA WING 
Fig. 1 
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SPECIFICATION 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph showing the result of the acid resistance tests of Example 1 and 
Comparative Examples ] and 2, 

FIG. 2 is a graph showing the result of the acid resistance tests of Example 2 and 
Comparative Examples 3 to 5, 

FlGs. 3a to 3d are graphs showing the results of the bile resistance tests of Example 3 and 
Comparative Examples 6 to 8, 

FIG. 4 is a graph showing the result of the growth tests of Example 5 and Comparative 
Examples 12 to 14, and 

FIG. 5 is a graph showing the result of the growth tests in skim milk of Example 6 and 
Comparative Examples 15 and 16. 

DETAILED DESCRIPTION OF THE INVENTION 
Object of the Invention 

Field of the Invention and Prior art 
The present invention relates to a newly isolated lactic acid bacterium showing an excellent 
survival rate in the digestive organ owing to its excellent acid and bile acid resistance, 
effective lowering of blood cholesterol level and a high growth rate. More particularly, ir 
pertains to Lactobacillus acidophilus strain exhibiting the above-mentioned excellent 
properties. 

Lactic acid bacteria are helpful to host animals in that they inhibit the growth of pathogenic 
microorganisms, treat abnormal fermentation in the intestine, lower Wood cholesterol level, 
enhance immune activity, and provide an anticancer activity. 

Various fermented dairy products have been developed to serve these advantageous Jactic 
acid bacteria. Representative lactic acid bacteria conventionally employed in tne 
production of the fermented dairy products include Lactobacillus acidophilus, Lactobacillus 
casei, Lactobacillus bulgaricus, Streptococcus thermophilus. 

To function as they are supposed to, the lactic acid bacteria should settle in the small 
intestine after they survive through the digestive tract. Accordingly, lactic acid bacteria 
having a high acid and bile acid resistance can be effective in manufacturing fermented 
dairy products since many of them will survive the severe environment of the digestive tract 



2 



and reach the small intestine with their excellent resistance against the acid and bile acid 
secreted in the stomach mid the small intestine, respectively. 

Therefore, various attempts have been made to develop a lactic acid bacterial strain having 
an excellent acid and bile acid resistance. 

Meanwhile, in order to maintain their advantageous functions, the lactic acid bacteria need 
to have a high rate of settlement in the intestines. However, due to the host-specificity of 
the lactic acid bacteria, a desired effect can be achieved from the fermentation product 
intake only when the lactic acid bacteria actually originate in human and settle in the 
intestines thereof. 

Further, the lactic acid bacteria are also known to have an activity of lowering blood 
cholesterol level and high blood cholesterol level is known to cause a disease related to the 
circulatory system. Accordingly, there has been a need to develop a lactic acid bacteria 
strain having an excellent activity of lowering blood cholesterol level 

TECHNICAL OBJECT OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a novel lactic acid bacteria 
strain having a high acid and bile acid resistance, high growth rate, and effective lowering of 
blood cholesterol level. 

It is another object of the present invention to provide a Lactobacillus acidophilus strain 
(Lactobacillus acidophilus SNUL 01) which presents useful properties when taken by a 
human body. 

It is a further object of the present invention to provide a novel lactic acid bacteria strain 
appropriate for Korean. 

It is a stiJJ further object of the present invention to provide a fermentation product prepared 
by using Lactobacillus acidophilus SNUL 01. 

It is a still further object of the present invention to provide a medicine for intestinal 
disorder employing Lactobacillus acidophilus SNUL 01 . 
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CONSTITUTION AND OPERATION OF THE INVENTION 

Lactic acid bacteria reside in, e.g., oral cavity, intestines, vagina and feces of a human. 
Accordingly, a lactic acid bacteria strain having a desired property is selected by testing 
bacteria obtained from the samples of a human body. Specifically, human feces are useful 
in isolating a lactic acid bacteria strain. 

In the present invention, a lactic acid bacteria strain is isolated from the body of Korean as a 
lactic acid bacteria strain for the preparation of a fermentation product for Korean, thereby 
maximizing the useful effects of the lactic acid bacteria in the context of its host specificity. 

The present inventors have endeavored to develop a lactic acid bacteria strain suitable for 
the preparation of a fermentation product appropriate for Korean, and have achieved the 
present invention by isolating a novel lactic acid bacteria strain which has excellent acid and 
bile acid resistance and excellent activity for lowering blood cholesterol level, and shows a 
high growth rate. 

In order to isolate the inventive strain, the feces of a healthy Korean adult was cultured in 
MRS medium containing 0.02% sodium azide at 37 "C for 24 hours. Then, the culture was 
taken with a 10p. loop, spread on a plate having MRS agar medium containing 0.02% 
sodium azide and cultured at 37 *C for 48 hours. The colonies formed on the plate were 
tested for acid and bile acid resistance to isolate the inventive strain. The inventive lactic 
acid bacteria sixain was deposited with Korean Federation of Culture Collection on July 3 
1998 (Accession No.: KFCC-1 1041 ). 

The properties of the inventive lactic acid bacteria strain are as follows: 
1) Shape 

Shape of bacteria when cultured on MRS agar medium at 37 "C for 2 days 

© Shape of cell: rod 

(2) Motility: non 

(D Sporulation: non 

(D Gram staining: positive 

2) Colony morphology 

Morphology of colonies when cultured on MRS agar medium at 37 1 for 2 days 
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© Shape: circular 
©Protrusion: buJge 

© Surface: rough , 

3) Physiological property 

CD Growth temp. : possible growth temp. : 25-45 °C 

optimal growth temp.: 37-40 °C 

(2) Growth pH: possible growth pH: 5.0-7.5 

optimal growth pH: 6.0-6.5 

(2) Oxygen requirement: facultative anaerobic 

4) Catalase: - 

5) Gas formati or> : - 

6) Growth at 15'C: - 

7) Growth at 45 °C: + 

8) Indole production: - 

9) Lactic acid production: + 

10) Sugar fermentation test of Bergey's manual 
Amygdaline: - 

Arabinose; - 

Cellobiose; + 

Esculin: + 

Fructose: + 

Galactose: + 

Glucose: + 

Gluconate: - 
Lactose: + 
Maltose: + 
MannitoJ: - 
Mannose: + 
Melesitose: - 
Melibjose: - 
RafFmose: + 
Ribose: - 
Rhamnose: - 
Salicine: - 
Sorbitol: - 
Sucrose: + 
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Trehalose: + 
Xylose: - 

In considering the above morphological, physiological and growth properties, the inventive 
strain was identified as Lactobacillus acidophilus. The present inventors have designated 
the strain as Lactobacillus acidophilus SNUL 01. 

The lactic acid bacteria of the present invention can be provided in the form of a culture of a 
lyopbiJized powder. The inventive bacteria strain itself, or a culture containing the same, 
which is obtained by fermenting a sugar or protein with the inventive strain, is expected to 
exhibit a curing effect for intestinal disorder and ; accordingly, can be used as a medicine for 
intestinal disorder. Specifically, fermentation products such as yogurt and cheese can be 
prepared by employing the inventive strain. 

The present invention will be explained in more detail with reference to the following 
Examples and Comparative Examples. The compositions of MRS medium and MRS agar 
medium, are shown in Tables 1 and 2, below. 



[Table 1] Composition of MRS medium 



Proteose peptone No. 3 


10 g 


Meat extract 


10 g 


Yeast extract 


5g 


Glucose 


10g 


Tween 80 


lg 


Ammonium citrate 


2g 


Sodium acetate 


5g 


Magnesium sulfate (MgS0 4 .7H 2 0) 


0.1 g 


Maganese sulfate (MnS0 4 .4H 2 0) 


0.05 g 


Potassium phosphate (dibasic) 


2g 


Distilled water 


1000 ml 


[Table 2] Composition of MRS agar medium 


MRS medium 


100 ml 


Agar 


1.5 g 
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Example ] : Acid resistance test (J) 

0.2 % sodium thioglycolate was added to MRS liquid medium to obtain MRS Thio medium. 
Lactobacillus acidophilus SNUL 0] of the present invention was inoculated in MRS Thio 
medium and cultured at 37 1 for 24 hours. Sterilized 1.25 N HC1 solution was added to 
the culture to adjust it to pH 2. While continuing the culture at 37 V, aliquots of the 
culture were taken as samples at intervals of 30 rain. 

A mixture of 8.5 ml of sterilized 0.1 % peptone solution and 0.5 ml of 0.5N NaOH solution 
was added to the samples to neutralize and dilute the samples, respectively. The samples 
were serially diluted with 9 ml of 0.) % peptone solution. The diluted samples were 
inoculated on MRS agar medium and cultured at 37 "C for 2 days. The number of live cells 
was determined by counting the colonies formed on the medium. 

Comparative Examples 1 and 2: Acid resistance test (1) 

As Comparative Examples 1 and 2, the procedure of Example 1 was repeated using 
Lactobacillus acidophilus 145 (WIESBY, Germany) and Lactobacillus acidophilus NCFM 
(MARSCHALL, USA) to test the acid resistance of the test strains. 

The results of Example 3 and Comparative Examples 1 and 2 are shown in Fig. 3. 
Example 2: Acid resistance test (2) 

Lactobacillus acidophilus SNUL 01 of the present invention was inoculated in MRS liquid 
medium and cultured at 37 1 for 1 8 hours, and the resulting cujture was centrimeed at 3000 
xg for 20 min to recover the bacterial cells. The cells were suspended in physiological 
sahne and the resulting suspension was diluted with physiological saline. 

Sterilized 0.05 M phosphate buffer adjusted to pH 2 with the addition of 1 0 HCI was added 
to the suspension so that the concentration of bacterial cell became 10 cfu/ml. The culture 
was continued at 37 "C and aliquots of the culture was taken every hour and diluted. The 
dilutions were inoculated on MRS agar medium and cultured at 37°C for 2 days The 
number of live cells was determined by counting the colonies formed on the medium 
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Comparative Examples 3 to 5: Acid resistance test (2) 

As Comparative Examples 3 to 5, the procedure of Example 2 was repeated using 
Lactobacillus acidophilus CH-5 (CHR, HANSEN'S LAB., A/S DENMARK), Lactobacillus 
acidophilus 145 and Lactobacillus acidophilus NCFM to test the acid resistance of the test 
strains. 

The results of Example 2 and Comparative Examples 3 to 5 are shown in Fig. 2. 
Example 3: Bile acid resistance test 

Oxgall (Difco) was added to MRS liquid medium to final concentrations of 0 % 0 3 % and 
0.5 %, respectively, and Lactobacillus acidophilus SNUL 01 inoculated thereto at a 
concentration of 1 % and cultured at 37'C. The O.D. of the culture was determined at 620 
nm wjth a UV- VISIBLE spectrophotometer (UV-1601, SHIMADZU Co., Japan) 

Comparative Examples 6 to 8: Bile acid resistance test 

As Comparative Examples 6 to 8, the procedure of Example 3 was repeated using 
Lactobacillus acidophilus CH-5, Lactobacillus acidophilus 145 and Lactobacillus 
acidophilus NCFM to test the bile acid resistance of the test strains. 

The results of Example 3 and Comparative Examples 6 to 8 are shown in Figs. 3a to 3d. 
Example 4: Cholesterol removing activity test 

Lactobacillus acidophilus SNUL 01 of the present invention was inoculated at a 
concentration of 1 % to MRS liquid medium containing 0.3 % oxgall (Difco) 0 2 % 
thiochohc aad, and water soluble cholesterol (Sigma Co., 100 ug/ml). The ceils were 
cultured at 37 C for 24 hours and the amount of cholesterol remained in the medium was 
determmed by the method of Rudel & Morris, J. Lipid Research, 1973, 14:364-366). 

Comparative Examples 9 to 1 ) : 

The procedure of Example 4 was repeated using Lactobacillus acidophilus ATCC 43121 
Lactobacillus acidophilus CH-5 and Lactobacillus acidophilus 145 to test the cholesterol' 
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removing activity of the test strains. 

The results of Example 4 and Comparative Examples 9 to 11 are shown in Table 3 below. 
[Table 3] ChoJesterol removal {%) 





Strain 


Cholesterol removal % after 
culture 


Example 4 


SNUL01 


41.17 


Comparative Example 9 


ATCC 43121 


24.85 


Comparative Example 10 


CH-5 


28.4 


Comparative Example 11 


145 


24.85 



Example 5: Growth test on MRS liquid medium 

Lactobacillus acidophilus SNUL 01 of the present invention was inoculated at a 
concentration of 10 6 cfu/ml to sterilized MRS liquid medium and cultured at 37 1 for 24 
hours. In order to examine the number of live cells according to the culture time the 
culture was diluted, inoculated on MRS agar medium and cultured at 37 1 for 2 days 'and 
the number of live cells was determined by counting the colonies formed on the medium. 

Comparative Examples 12 to 14: 

The procedure of Example 5 was repeated using Lactobacillus acidophilus CH-5 
Lactobacillus acidophilus 145 and Lactobacillus acidophilus NCFM to determine the 
number of live cells. 

The results of Example 5 and Comparative Examples 12 to 14 are shown in Fig. 4. 
Example 6: Growth test on Milk 

Lactobacillus acidophilus SNUL 01 of the present invention was inoculated at a 
concentration of 1 % to 12 % sterilized reduced skim milk and cultured at 37 1 for 24 hours 
The culture was diluted, inoculated on MRS agar medium and cultured at 37 'C for 2 days 
and the number of live cells was determined by counting the colonies formed on the 
medium. 
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Comparative Examples 15 and 16: 

The procedure of Example 6 was repeated using Lactobacillus acidophilus CH-5 and 
Lactobacillus acidophilus NCFM to determine the number of live cells. 

The results of Example 6 and Comparative Examples 15 and 16 are shown in Fig. 5, 

EFFECT OF THE INVENTION 

As clearly shown in the above explanation and examples, Lactobacillus acidophilus SNUL 
01 of the present invention is characterized by its excellent acid and bile acid resistance and 
excellent activity for lowering blood cholesterol level, and high growth rate. Accordingly, 
when taken a food containing same, the inventive strain shows a higher survival rate in the 
small intestine than the existing strains. Specifically, the inventive strain has a high 
possibility of settlement in the intestine of Korean because it has been isolated from a 
healthy Korean adult. 

Therefore, the inventive strain and the culture fluid or fermentation food containing the 
same is expected to have the effect of curing an intestine disorder and lowering the blood 
cholesterol level. 
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f57J CLAIMS 
Claim 1 

A lactic acid bacteria strain isolated from the feces of a Korean, which has an excellent acid 
and bile acid resistance, an excellent activity for lowering blood cholesterol level, and a 
high growth rate. 

Claim 2 

The lactic acid bacteria strain of claim 1. which is Lactobacillus acidophilus SNTJL 
01 (Accession No.: KJFCCM1041). 

Claim 3 

A fermentation product prepared by using the strain of claim 1. 
Claim 4 

A medicine for intestine disorder, which comprises the strain of claim 1. 

THE DRAWINGS 
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